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1.0 EXECUTIVE SUMMARY

The Landfarm No. 1 (LF1) is a land treatment system that encompasses approximately
3.9 acres (170,000 square feet) and is constructed of diked walls and a silt and clay liner
comprised of fill material and native marsh soils. The LF1 is situated within the Former
Hess Corporation — Port Reading Refining (HC-PR) Facility (PI1# 006148) which is located
at 750 CIiff Road, in Port Reading, Middlesex County, New Jersey, as AOC-3 (the Site).

This Remedial Action Workplan (RAW) / Post-Closure Monitoring Plan (PCMP) prepared
by Earth Systems, Inc. (Earth Systems) for the LF1, summarizes the constituents of
concern (COCs) for soil and groundwater contamination with the following exceedances:

e The most stringent of the New Jersey Department of Environmental Protection
(NJDEP) Residential Direct Contact (RDC) Soil Remediation Standard (SRS) /
Default Impact to Groundwater (IGW) Soil Screening Levels (SSL):

©)
@)

©)

VOCs: Benzene;

SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Indeno(1,2,3-
cd)pyrene, and bis (2-Ethylhexyl) phthalate; and

Metals: Arsenic, Beryllium, Cadmium, Chromium, Lead, Mercury, Nickel,
Selenium and Vanadium.

e The Groundwater Quality Standards (GWQS):

@)
@)
@)

VOCs: Chlorobenzene,
SVOCs: bis(2-Ethylhexyl) phthalate, and
Metals: Arsenic and Lead.

The RAW / PCMP proposes the following actions to address them:

e VOCs soil exceedances of the NJDEP Default IGW SSLs, by using compliance

data analysis:

o

o

Thiessen Polygon Method averages to evaluate a representative
concentration for the LF1;
Evaluation of Site-Specific IGW SRS.

e SVOCs and Metals soil exceedances of the RDC SRS and NJDEP Default IGW

SSLs through installation of an impermeable cover/cap, designed and maintained
to meet the closure performance standards specified at 40 CFR 265.111, to:

©)
@)

Minimize the need for future maintenance;
Control, minimize or eliminate, to the extent necessary to protect human
health and the environment, post-closure escapes of hazardous waste,
hazardous constituents, leachate, contaminated run-off, or hazardous
waste decomposition products to the groundwater, surface water or to the
atmosphere;
=  Comply with the closure requirements of 40 CFR 265.310 (Landfills,
Closure and Post-Closure Care);
= Establish a Deed Restriction for the AOC, and submit a Soil
Remedial Action Permit (RAP).



e SVOCs and Metals groundwater exceedances, by applying for a Classification
Exception Area (CEA) and Groundwater RAP, for metals, using fate and
transport modeling, to determine:

o Groundwater contamination extent; and
o Groundwater contamination duration.

Figure 1, a United States Geological Survey (USGS) 7.5-minute series quadrangle map
(Arthur Kill, New Jersey), presents the HC-PR facility and associated land features.
Figure 2, presents the Site Layout with the Landfarms Areas of Concern (AOCs).



2.0 INTRODUCTION

Earth Systems has prepared this RAW/PCMP report to identify the activities required for
final closure and post-closure monitoring and maintenance procedures for AOC-3: LF1,
at the HC-PR, program interest number 006148, located at 750 CIliff Road, in Port
Reading, Middlesex County, New Jersey (the Site).

AOC-3: LF1 is a land treatment system located southeast of the North Landfarm and
encompassing approximately 3.9 acres (170,000 square feet). The LF1 was constructed
in 1985 with dredged sediments from the Arthur Kill. The LF1 has a surface elevation of
about 10 feet above mean sea level (amsl), and is completely surrounded by dike walls,
which prevent surface water runoff. Stormwater outside the boundaries of the landfarm
either percolates into the ground or sheet flows to the north ditch.
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Figure 1, a USGS 7.5-minute series quadrangle map (Arthur Kill, New Jersey), presents
the HC-PR facility and associated land features. Figure 2, presents the Site Layout, along
with the Landfarms AOCs. Figure 3a and Figure 3b present the location of the AOC-3:
LF1 and the monitoring wells associated with the AOC-3: LF1.

The landfarm began operation in 1985, and was part of the waste management system
for the tank farm operations, receiving Refinery / Terminal waste products such as oily
soil and oily sludge from the on-site API Separator (hazardous waste code K051), heat
exchanger bundle cleaning, recoverable oil tank bottoms, leaded tank bottoms
(hazardous waste code K052) and Tetraethyllead (TEL) bottoms.

No Closure Plan has been submitted to USEPA / NJDEP for the LF1, only requests for
extensions for the closure.

The US EPA Region Il requested in a July 1, 1995 correspondence letter that HC-PR
submit an updated summary of all investigations and remediation activities conducted at
the Site. On November 14, 1995, HC-PR was informed through NJDEP correspondence
that the Bureau of Federal Case Management (BFCM) would assume oversight of the
LF1, in addition to other applicable areas of concern.

Soil sampling was performed for the LF1 annually; in July 2000, July 2001, July 2002,
July 2003, December 2004, August 2005, August 2006, December 2007, November
2008, July 2009, July 2011 and July 2012. Sampling results indicated that concentrations
of organic and inorganic parameters were above the closure criteria specified by NJDEP
at that time (former Closure Plan Target Levels). Based on these results, it was
determined that “clean closure” could not be achieved for the LF1. Although it was
determined that clean closure wasn't possible in 2012, soil sampling continued to be
conducted annually in accordance with the permit.

The LF1 has been the subject of environmental investigation and monitoring for
approximately 30 years, from 1985 (Appendix 1) to the present, as part of previous
closure activities. Four (4) permitted monitoring wells, designated L1-1 through L1-4, were
installed along the eastern, northern and western perimeter of the LF1. These wells, along
with two (2) background wells (BG-2 and BG-3) are sampled on a quarterly basis in
accordance with the NJPDES permit. Quarterly sampling of L1-1 through L1-4 and BG-2
and BG-3 includes VOCs, SVOCs, metals and general chemistry. Quarterly ground water
monitoring will continue at LF1 until closure is completed.

The results of the quarterly sampling are reported to the NJDEP on a semiannual basis,
with the latest report dated July 25, 2016.

The LF1 is currently in Interim Status and will be closed pursuant to the requirements for
RCRA landfills specified in 40 CFR 265.310 (Landfills). The materials will be managed as
Hazardous Materials, meeting the RCRA treatment requirements and land disposal
restrictions of 40 CFR 268 — Land Ban Restrictions.

The RAW/PCMP included herein presents the final closure actions, and the proposed
post-closure monitoring plan, to address the following COCs exceeding the applicable
NJDEP standards:
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e The most stringent of the NJDEP RDC SRS / Default IGW SSL:

o VOCs: Benzene;

o SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Indeno(1,2,3-
cd)pyrene, and bis (2-Ethylhexyl phthalate); and

o Metals: Arsenic, Beryllium, Cadmium, Chromium, Lead, Mercury, Nickel,
Selenium and Vanadium.

e The GWQS:
o VOCs: Chlorobenzene,
o SVOCs: bis(2-Ethylhexyl) phthalate, and
o Metals: Arsenic and Lead.

The RAW/PCMP for the existing soil and groundwater contamination at the Site was
performed to satisfy all NJDEP requirements in accordance with New Jersey
Administrative Code (N.J.A.C.) 7:26E, The Technical Requirements for Site Remediation
(TRSR); N.J.A.C 7:26C, The Administrative Requirements for the Remediation of
Contaminated Sites (ARRCS); N.J.S.A. 58:10C-1 et seq., The Site Remediation Reform
Act (SRRA); and the associated NJDEP SRRA Guidance Documents. RCRA closure and
post-closure requirements, as specified in 40 CFR 265, were also incorporated into this
RAW/PCMP, as applicable.

Based upon the 2001 through 2016 soil investigation data and 2005 through 2016
groundwater investigation data, this RAW/PCMP proposes the following actions to
address:

Soils

e VOCs soil exceedances of the NJDEP Default IGW SSLs, by using compliance
data analysis:

o Thiessen Polygon Method averages to evaluate a representative
concentration for the LF1;

o Evaluation of Site-Specific IGW SRS.

. SVOCs and Metals soil exceedances of the RDC SRS and NJDEP Default IGW
SSLs through installation of an impermeable cover/cap, designed and
maintained to meet the closure performance standards specified at 40 CFR
265.111, to:

o Minimize the need for future maintenance;

o Control, minimize or eliminate, to the extent necessary to protect human
health and the environment, post-closure escapes of hazardous waste,
hazardous constituents, leachate, contaminated run-off, or hazardous
waste decomposition products to the groundwater, surface water or to the
atmosphere;

o Complies with the closure requirements of 40 CFR 265.310 (Landfills,
Closure and Post-Closure Care);

o Establish a Deed Restriction for the AOC, and submission of a Soill
Remedial Action Permit.




Groundwater

. SVOCs and Metals groundwater exceedances, by applying for a CEA and
Groundwater RAP, for metals, using fate and transport modeling, to determine:
o Groundwater contamination extent; and
o Groundwater contamination duration.

Subsequent to the submittal and approval of the RAW/PCMP, completion of the
impermeable cap, receipt of approved Soils and Groundwater RAPs, a Conditional

Response Action Outcome (RAO) will be issued under separate cover by the Site’s LSRP
of record for the Site’s AOC-3: LF1.



3.0 BACKGROUND

3.1 Site Description
The HC-PR facility is an approximate 210-acre irregularly shaped parcel, situated in an
industrially developed waterfront area. A Site location map for the HC-PR facility is
presented as Figure 1. The HC-PR facility is identified as Block 756, Lot 3; Block 756B,
Lot 1; Block 751, Lot 1; Block 760, Lot 6; and Block 760B, Lots 1 and 3, as shown on the
tax map.

The HC-PR facility is located east of Cliff Road and abuts the southern property boundary
of the Conrail Port Reading Rail yard. Immediately east-southeast of the facility is the
Arthur Kill Shipping Channel, and to the southwest is the PSE&G Sewaren Generating
facility. The former Port Reading Coal Docks, currently owned by Prologis Corporation,
are located to the northeast. Port Reading Avenue is located to the northwest. A mixture
of industrial and commercial properties are located to the west. Two (2) residential
properties are located up-gradient to the northwest, and an industrial property is located
to the south.

The HC-PR facility formerly processed low sulfur gas oils and residuals as feed to a
Fluidized Catalytic Cracking Unit (FCCU) that converted gas oil into gasoline, fuel oil, and
other hydrocarbon products (e.g. methane, ethane and liquid petroleum gas). The HC-
PR site operations were initiated in 1958 with a Crude Topping Unit and underwent
various expansions between 1958 and 1970. In 1974, refining operations were
suspended and the facility operated only as a bulk storage and distribution terminal until
1985. In April 1985, following a retrofit, the HC-PR facility resumed refining operations.
Demolition of the refinery was completed in 2015. Currently the Site is operated only as
a bulk storage and distribution terminal.

The refinery utilized on-site land treatment (landfarming) to effectively treat and dispose
of waste. The landfarms utilize the natural soil matrices as a substrate to biologically treat
organics and to immobilize metals. The landfarms have received two (2) listed hazardous
waste streams, namely AP| Separator Sludge (K051) and Leaded Tank Bottoms (K052).

AOC-3: LF1 is a land treatment system which encompasses approximately 3.9 acres.
The LF1 was constructed in 1985 with dredged sediments from the Arthur Kill. The LF1
has a surface elevation of about 10 feet amsl and is completely surrounded by dike walls,
which prevent surface water runoff. Stormwater outside the boundaries of the landfarm
either percolates into the ground or sheet flows to the north ditch. Figures 3a and 3b
present the location of the AOC-3: LF1 and the monitoring wells associated with the AOC-
3: LF1.

The landfarm began operations in 1985, and was part of the waste management system
for the tank farm operations, receiving Refinery / Terminal waste products such as oily
soil and oily sludge from the on-site APl Separator (hazardous waste code K051), heat
exchanger bundle cleaning, recoverable oil tank bottoms, leaded tank bottoms
(hazardous waste code K052) and TEL gasoline sludge.

No Closure Plan has been submitted to USEPA / NJDEP for LF1, only requests for
extensions for closure.
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The No. 1 Landfarm is designed as a ‘state of the art’ land treatment unit with a clay liner
and leachate collection system. Historically, leachate from the No. 1 Landfarm was
directed to the onsite treatment facility which was closed in 2015. In anticipation of this,
Hess applied for and obtained a NJPDES Master General Permit (No. NJO102709) and
NJPDES Discharge to Surface Water (DSW) B4B Permit (No. NJG0225720) with a
Treatment Works Approval (TWA) (No. 14-0306) for the treatment and discharge of
leachate water to the adjacent North Drainage Ditch. Installation of the treatment system
was completed and discharge to the North Drainage Ditch began in October 2014. The
treatment facility was shut down during the First Quarter 2015. The results indicated the
nickel and Total Organic Carbon (TOC) concentrations of 348 micrograms per liter (ug/l)
and 36.1 mg/l exceeded permit allowances. The nickel permit allowance is a daily
maximum of 100 pg /I and monthly average of 50 ug /l. The TOC permit allowance is a
daily maximum of 20 ug /I and there is no monthly average specified. Hess has upgraded
the system to effectively treat the nickel and TOC exceedances.

The RAW/PCMP, included herein, presents the COCs detections and exceedances, in
soil and groundwater, along with the closure measures to address them via the RAW and
monitor the performance of those measures via the PCMP.

3.2 Site Topography
The local topography of the refinery is relatively flat, with a very gradual slope downward
to the Arthur Kill.

The topographic relief on the developed portion of the site is about 5 feet, as observed
from the topographic survey results indicating that the developed portion of the property,
which has an approximate total area of 210 acres, ranges in elevation from about 5 to 10
feet amsl.

The ground surface elevation within the LF1 ranges from 10 to 13 feet amsl, as defined
by National Geodetic Vertical Datum of 1929. The LF1 is surrounded by an earthen dike
system, placing the dike elevation at approximately 14 to 17 feet amsl. The 100-year flood
level at the HC-PR facility is 10 feet amsl.

3.3 Site Geology and Hydrogeology

The geology of the facility was determined from the data collected at the HC-PR facility,
during the subsurface investigations, and from the Geologic Map of the State of New
Jersey. The HC-PR facility is underlain by the Magothy and Raritan formations. The
Magothy Formation consists of dark lignitic sand and clay containing some glauconite
near the top, and the overlying Raritan Formation consists of variable sands and clays.
The western section of the HC-PR facility is underlain by a thick clay unit, while marsh
deposits underlie the eastern and southeastern section of the HC-PR facility.

Soil borings and monitoring well locations are shown on Figure 4. Well construction
details are presented in Table 1. Well logs are included in Appendix 2.

Based on the soil boring logs and monitoring well logs prepared for the Site, and included
as Appendix 2, the LF1 is underlain by approximately eight (8) feet of dredge fill that
consists of reddish-brown sands with clay and silt. Underlying this fill layer is a marsh
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deposit consisting of an organic rich clayey silt unit that changes to an organic rich fibrous
material (peat) zone with silty clay at approximately ten (10) feet bgs. The marsh deposit
is underlain by a sand zone and clay layer. A generalized stratigraphic cross-section for
the area is enclosed as Figure 5.

The shallow unconfined water table at the HC-PR facility was encountered between
approximately 3 and 8 feet bgs, as shown in Table 1, with groundwater elevation data.
Site-wide groundwater elevation contours from November 11, 2013 are presented as
Figure 6a, and LF1 groundwater elevation contours from April 21, 2015 are presented as
Figure 6b.

Groundwater flow is predominately to the north-northeast in the northeastern portion of
the HC-PR facility. The HC-PR facility wells located adjacent the Arthur Kill and North
Drainage Ditch are subject to tidal influences. Wells located further away from the Arthur
Kill are generally not subject to tidal influence. An average hydraulic gradient of
approximately 0.001 feet /per feet was calculated for the Site.

The upper unconfined aquifer is separated from the deep aquifer by the relatively
impermeable marsh deposit.

The NJDEP requested that HC-PR provide lines of evidence that the marsh deposit,
located between the water table aquifer and the confined aquifer beneath the marsh layer,
is an effective aquiclude. The two wells, BG-1 and BG-2, at the LF1, on the north side of
the refinery, showed different water levels, indicating that the two aquifers are
hydraulically separate. The LF1 is located over an area where the marsh deposits are six
(6) feet or greater, therefore it was concluded that leachate from the LF1 would not affect
the confined aquifer beneath the marsh layer.

Groundwater above the silty clay is considered to be an unconfined water table aquifer
and is separated from the deeper aquifer by relatively impermeable marsh deposits.

Currently, four (4) permitted monitoring wells, designated L1-1 through L1-4 and two (2)
background wells, designated as BG-2 and BG-3, are specifically associated with the
LF1.

Surface water (precipitation) at the LF1 is contained by the dike walls.



4.0 SITE REMEDIAL INVESTIGATION
Several soil and groundwater investigations were conducted between 1980 and 2016 at
the LF1 as part of previously approved closure activities.

Based on these investigations, the following COCs with concentrations exceeding the
NJDEP RDC SRS and the GWQS are present: VOCs and Metals.

4.1 Soil Investigation
Investigations of the soils were conducted annually at LF1, from July 2000 to July 2016,
as shown in Tables 2a through 2h, with the collection of VOC, SVOC, metals, and general
chemistry data. The historical sampling analytical results indicated that concentrations of
hazardous constituents in LF 1 soils were above the applicable soil remediation standards,
as summarized below:

VOCs:

e Benzene concentrations detected at the TZ location ranged from 0.0012
milligrams per kilogram (mg/kg; 8/30/2006) to 0.156 mg/kg (7/11/2001), below
the NJDEP NRDC SRS of 5 mg/kg and RDC SRS of 2 mg/kg, but above the
NJDEP Default IGW SSL of 0.005 mg/kg.

The recent ten (10) years of data, from 2006 through 2016, showed no VOCs
concentrations to be detected above the NJDEP NRDC or RDC SRS.

SVOCs:

e Benzo(a)anthracene concentrations detected at the Z0I, TZ and UZ locations
ranged from 0.0519 mg/kg (8/10/2005) to 133 mg/kg (7/12/2000), above the
NJDEP NRDC SRS of 2 mg/kg and RDC SRS of 0.6 mg/kg, and above the
NJDEP Default IGW SSL of 0.08 mg/kg;

e Benzo(a)pyrene concentrations detected at the Z0I, TZ and UZ locations
ranged from 0.0616 mg/kg (12/3/2004) to 89.8 mg/kg (7/12/2000), above the
NJDEP NRDC SRS, RDC SRS and NJDEP Default IGW SSL of 0.2 mg/kg;

e Benzo(b)fluoranthene concentrations detected at the Z0I, TZ and UZ locations
ranged from 0.016 mg/kg (7/26/2012) to 154 mg/kg (7/12/2000), above the
NJDEP NRDC SRS of 2 mg/kg and RDC SRS of 0.6 mg/kg, and above the
NJDEP Default IGW SSL of 2 mg/kg;

e Benzo(k)fluoranthene concentrations detected at the Z0Il, TZ and UZ locations
ranged from 0.035 mg/kg (12/3/2004) to 116 mg/kg (7/12/2000), above the
NJDEP NRDC SRS of 23 mg/kg and RDC SRS of 6 mg/kg, and above the
NJDEP Default IGW SSL of 25 mg/kg;

e Chrysene concentrations detected at the Z0I, TZ and UZ locations ranged from
0.0798 mg/kg (7/18/2002) to 269 mg/kg (7/12/2000), above the NJDEP NRDC
SRS of 230 mg/kg and RDC SRS of 62 mg/kg, and above the NJDEP Default
IGW SSL of 80 mg/kg;

e Dibenzo(a,h)anthracene concentrations detected at the ZO0l, TZ and UZ
locations ranged from 0.0775 mg/kg (7/26/2012) to 1.8 mg/kg (7/21/2016),
above the NJDEP NRDC SRS and RDC SRS of 0.2 mg/kg and above the
NJDEP Default IGW SSL of 0.8 mg/kg;
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e Bis (2-Ethylhexyl phthalate) concentrations detected at the Z0I, TZ and UZ
locations ranged from 0.0859 mg/kg (7/26/2012) to 65.7 mg/kg (7/12/2000),
below the NJDEP NRDC SRS of 140 mg/kg, and the NJDEP Default IGW SSL
of 1,200 mg/kg, but above the RDC SRS of 35 mg/kg.

The most recent soil sampling was performed on July 21, 2016 (Table 2h). The soil
samples were collected from three (3) depth intervals: 0.5 to 1.0 foot bgs, 1.5 to 3 feet
bgs and 3.0 to 4.0 feet bgs. The following is a summary of the 2016 exceedances for
SVOC constituents:

e Benzo(a)anthracene was detected at the TZ location at a concentration of 1.5
mg/kg and the UZ location at a concentration of 3.7 mg/kg, above the NJDEP
NRDC SRS of 2 mg/kg and RDC SRS of 0.6 mg/kg, and above the NJDEP Default
IGW SSL of 0.08 mg/kg;

e Benzo(a)pyrene was detected at the TZ location at a concentration of 1.8 mg/kg
and the UZ location at a concentration of 3.1 mg/kg, above the NJDEP NRDC
SRS, RDC SRS and NJDEP Default IGW SSL of 0.2 mg/kg;

e Benzo(b)fluoranthene was detected at the TZ location at a concentration of 1.6
mg/kg and the UZ location at a concentration of 2.7 mg/kg, above the NJDEP
NRDC SRS of 2 mg/kg and RDC SRS of 0.6 mg/kg, and above the NJDEP Default
IGW SSL of 2 mg/kg;

e Dibenzo(a,h)anthracene concentrations detected at the Z0I, TZ and UZ locations
ranged from 0.92 mg/kg to 1.8 mg/kg, above the NJDEP NRDC SRS and RDC
SRS of 0.2 mg/kg and above the NJDEP Default IGW SSL of 0.8 mg/kg;

e Indeno(1,2,3-cd)pyrene concentrations detected at the Z0I, TZ and UZ locations
ranged from 1.2 mg/kg to 2.3 mg/kg, above the NJDEP NRDC SRS of 2 mg/kg
and RDC SRS of 0.6 mg/kg and below the NJDEP Default IGW SSL of 7 mg/kg.

Metals:

e Arsenic concentrations detected at the Z0I, TZ and UZ locations ranged from
3.1 mg/kg (7/11/2001) to 53 mg/kg (7/29/2009), above the NJDEP NRDC SRS,
RDC SRS and NJDEP Default IGW SSL of 19 mg/kg;

e Beryllium concentrations detected at the Z0I, TZ and UZ locations ranged from
0.36 mg/kg (7/22/2011) to 1 mg/kg (7/21/2016), below the NJDEP NRDC SRS
of 140 mg/kg and RDC SRS of 16 mg/kg, but above the NJDEP Default IGW
SSL of 0.5 mg/kg;

e Cadmium concentrations detected at the Z0I, TZ and UZ locations ranged from
0.66 mg/kg (7/26/2012) to 2.3 mg/kg (7/26/2012), below the NJDEP NRDC
SRS and RDC SRS of 78 mg/kg, but above the NJDEP Default IGW SSL of 1
ma/kg;

e Chromium concentrations detected at the Z0I, TZ and UZ locations ranged from
5.1 mg/kg (8/30/2006) to 115 mg/kg (7/11/2001), above the NJDEP Screening
Level for Hexavalent Chromium of 20 mg/kg' and above the US EPA Chromium
Hexavalent (Cr+6) Residential Soil Screening Level (SSL) of 0.3 mg/kg and
Non-Residential SSL of 6.3 mg/kg, but below the Chromium Trivalent (Cr+3)

" http://www.nj.gov/dep/srp/guidance/rs/chrome_criteria.pdf
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Residential SSL of 120,000 mg/kg and Non-Residential SSL of 1,800,000
mg/kg";

Lead concentrations detected at the Z0I, TZ and UZ locations ranged from 7.4
mg/kg (7/22/2011) to 202 mg/kg (12/18/2007), below the NJDEP RDC SRS of
400 mg/kg, below the NRDC SRS of 800 mg/kg and above the NJDEP Default
IGW SSL of 90 mg/kg;

Mercury concentrations detected at the Z0I, TZ and UZ locations ranged from
0.035 mg/kg (7/22/2011) to 2.5 mg/kg (7/29/2009), below the NJDEP NRDC
SRS of 65 mg/kg and RDC SRS of 23 mg/kg, but above the NJDEP Default
IGW SSL of 0.1 mg/kg;

Nickel concentrations detected at the Z0I, TZ and UZ locations ranged from 8
mg/kg (7/18/2002) to 1,280 mg/kg (7/29/2009), below the NJDEP NRDC SRS
of 23,000 mg/kg and RDC SRS of 1,600 mg/kg but above the NJDEP Default
IGW SSL of 48 mg/kg;

Selenium concentrations detected at the Z0I, TZ and UZ locations ranged from
1.2 mg/kg (7/11/2001) to 23.4 mg/kg (7/29/2009), below the NJDEP NRDC
SRS of 5,700 mg/kg, RDC SRS of 390 mg/kg, but above the NJDEP Default
IGW SSL of 11 mg/kg.

Vanadium concentrations detected at the Z0I, TZ and UZ locations ranged from
11.2 mg/kg (7/18/2002) to 110 mg/kg (7/23/2003), below the NJDEP NRDC
SRS of 1,100 mg/kg, but above the RDC SRS of 78 mg/kg.

The most recent soil sampling was performed on July 21, 2016 (Table 2h). The soll
samples were collected from three (3) depth intervals: 0.5 to 1.0 foot bgs, 1.5 to 3 feet
bgs and 3.0 to 4.0 feet bgs. The following is a summary of the 2016 exceedances for
Metals constituents:

Arsenic was detected in the ZOI location at a concentration of 48 mg/kg and
the TZ location at a concentration of 35 mg/kg, above the NJDEP NRDC SRS,
RDC SRS and NJDEP Default IGW SSL of 19 mg/kg;

Beryllium was detected in the TZ location at a concentrations of 1 mg/kg, below
the NJDEP NRDC SRS, RDC SRS, but above the NJDEP Default IGW SSL of
0.5 mg/kg;

Chromium concentrations detected at the Z0I, TZ and UZ locations ranged from
58 mg/kg to 87 mg/kg, above the NJDEP Screening Level for Hexavalent
Chromium of 20 mg/kg" and above the US EPA Chromium Hexavalent (Cr+6)
Residential Soil Screening Level (SSL) of 0.3 mg/kg and Non-Residential SSL
of 6.3 mg/kg, but below the Chromium Trivalent (Cr+3) Residential SSL of
120,000 mg/kg and Non-Residential SSL of 1,800,000 mg/kg";

Mercury concentrations detected at the Z0I, TZ and UZ locations ranged from
0.83 mg/kg to 2.2 mg/kg, below the NJDEP NRDC SRS, RDC SRS, but above
the NJDEP Default IGW SSL of 0.1 mg/kg;

i http://www2.epa.gov/risk/risk-based-screening-table-generic-tables
i http://www.nj.gov/dep/srp/guidance/rs/chrome_criteria.pdf
¥ http://www2.epa.gov/risk/risk-based-screening-table-generic-tables
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e Nickel concentrations detected at the Z0I, TZ and UZ locations ranged from
380 mg/kg to 1200 mg/kg, below the NJDEP NRDC SRS of 23,000 mg/kg and
RDC SRS of 1,600 mg/kg but above the NJDEP Default IGW SSL of 48 mg/kg.

4.2 Groundwater Investigation

HC-PR's New Jersey Pollution Discharge Elimination System (NJPDES) Discharge to
Groundwater (DGW) permit specified groundwater monitoring for five (5) groundwater
monitoring wells at LF1. Six (6) wells L1-1 through L1-4, BG-1 and BG-2 are currently
monitored. Well BG-1 was added to the monitoring program on July 2012. Groundwater
from monitoring wells is analyzed for VOCs (Table 3a), SVOCs (Table 3b), metals (Table
3c¢) and general chemistry parameters (Table 3d). The monitoring results have been
reported to NJDEP on a quarterly basis since January 21, 2005. Groundwater monitoring
results from 2015 and 2016 are summarized on Tables 3e and 3f.

Volatile Organic Compounds (VOCs)

Chlorobenzene was the only VOC detected in groundwater at a concentration of 65.7
micrograms per Liter (ug/L), slightly above the NJDEP GWQS of 50 ug/L, in only one well
(L1-2) and during only one sampling event, October 21, 2011.

Semi-Volatile Organic Compounds (SVOCs)

Bis (2-Ethylhexyl) phthalate was the only SVOC detected historically in groundwater at
concentrations above the NJDEP GWQS of 3 ug/L. The maximum Bis (2-Ethylhexyl)
phthalate concentrations in each of the wells was 15.8 ug/L in well L1-1 (1/11/2008), 3.1
ug/L in well L1-2 (7/22/2008), 16.6 ug/L in well L1-3 (10/23/2006), 14.2 ug/L in well L1-4
(1/19/2012), 6.2 ug/L in well BG-2 (1/15/2014) and 1.7 ug/L in well BG-3 (10/15/2014).

Benzo(a)anthracene, Benzo(a)pyrene, and Benzo(b) fluoranthene were also detected
once (10/15/2014) in one well, (L1-2), at concentrations of 0.77 ug/L, 1.3 mg/L and 0.94
ug/L, respectively, slightly above the NJDEP GWQS of 0.1 ug/L, 0.1 ug/L and 0.2 ug/L.
These constituents are known to be associated with historic fill at the Site. Since these
contaminants were only detected during one round of sampling, they will not be
considered COCs that require remediation.

No SVOCs were detected in excess of the NJDEP GWQS during the last two rounds of
groundwater sampling (1/15/2016 and 4/26/2016).

Metals
Antimony, arsenic and lead were detected in groundwater samples from the LF1 wells:

e The maximum antimony concentration of 9.5 ug/L (10/15/2014), which is above
the GWQS of 6 ug/L, was detected in the groundwater sample collected from L1-
4.

e The maximum detected arsenic concentration was observed in the groundwater
sample collected from BG-3, at a concentration of 215 ug/L (7/25/2012), which is
above the GWQS of 3 ug/L.

e The maximum lead concentration of 107 ug/L (10/15/2014), which is above the
GWQS of 5 ug/L, was detected in the groundwater sample collected from well L1-
4.
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General Chemistry

The groundwater samples collected from the LF1 wells were analyzed for Cyanide,
Nitrogen, Ammonia, Phenols and pH. Nitrogen, Ammonia had maximum concentration
of 7.1 mg/L, in BG-2 (10/23/2012), which exceeded the GWQS of 3 mg/L. pH ranged
from 5.23 in BG-2 (1/19/2012) to 7.34 in BG-3 (10/23/2012), with the minimum pH outside
the pH range of 6.5 to 8.5.

4.3 Leachate Investigation
The LF1 leachate data was collected quarterly at the L1 location, 2005 to 2016 as
summarized in Tables 4a through 4c¢, and analyzed for:

e VOCs: Benzene, Chlorobenzene, Ethylbenzene, Toluene, Total Xylenes, Methyl
Tert Butyl Ether (MTBE) and Tert Butyl Alcohol (TBA);

e SVOCs: Anthracene, Benzenethiol, bis(2-ethylhexyl) phthalate, Dimethyl
Phthalate, Di-n-Butyl Phthalate, Phenanthrene, Pyrene, and Pyridine;

e Metals: Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Lead,
Mercury, Nickel, Selenium and Vanadium.

The only constituents exceeding the NJDEP GWQS were:

e Arsenic — maximum concentration of 10.5 ug/L (10/9/2013) which exceeds the
NJDEP GWQS of 3 ug/L,

e Nickel - maximum concentration of 528 ug/L (10/29/2014) which exceeds the
NJDEP GWQS of 100 ug/L, and

e Selenium — maximum concentration of 866 ug/L (4/20/2011) which exceeds the
NJDEP GWQS of 40 ug/L.

4.4 Lysimeter Investigation
The LF1 lysimeter data was collected quarterly at the LY1 and LY2 locations, from 2005
to 2016, as summarized in Tables 5a through 5¢, and analyzed for:

e VOCs: Benzene, Carbon Disulfide, Chlorobenzene, Ethylbenzene, Toluene, Total
Xylenes, MTBE and TBA,;

e SVOCs: Phenol, bis(2-ethylhexyl) phthalate, Dimethyl Phthalate, 3&4-
Methylphenol;

e General Chemistry: Ammonia, pH and Sulfide Reactivity;

e Metals: Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt, Lead,
Mercury, Nickel, Selenium and Vanadium.

The only constituents exceeding the NJDEP GWQS were Arsenic, Lead, and Nickel, with
maximum concentrations of 56.5 ug/L on 7/20/2011 (above NJDEP GWQS of 3 ug/L),
379 ug/L on 7/25/2012 (above the NJDEP GWQS of 5 ug/L), and 237 ug/L on 7/25/2012
(above the NJDEP GWQS of 100 ug/L), respectively. LY2 was not sampled in 2015 and
2016 since the lysimeter was dry.

The pH minimum was 3.96, in a sample from LYZ2 on 7/25/2012 which is outside the 6.5-
8.5 required pH range.
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5.0 CONCEPTUAL SITE MODEL

This section summarizes the Conceptual Site Model (CSM) for the LF1 that was
developed as part of the RAW. This information has been updated as appropriate, based
on recent findings obtained through continued environmental monitoring. The CSM
describes the nature and extent of possible soil, groundwater and surface water impacts
that have been identified during the soil investigation and surface and groundwater
monitoring, the potential human health and ecological receptors, summarizing the risk
evaluations that were performed, while outlining the regulatory requirements governing
the landfarm. Together, these factors are expected to provide the basis for remedial
actions at the landfarm.

Soils at the Site are impacted with SVOCs and metals (i.e., lead), with discrete
concentrations slightly above the applicable soil remediation standards, while
groundwater is impacted only with metals.

To address the direct contact pathway for potential human health and ecological
receptors, a cap is proposed as the remedial action. The groundwater ingestion pathway
will be addressed via a CEA. A human health and ecological risk assessment will be
conducted as part of the Sitewide Remedial Investigation, if necessary.
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6.0 REMEDIAL ACTION WORKPLAN / POST-CLOSURE MONITORING PLAN
Based on the Sl activities, the RAW/PCMP proposes the following actions to be
performed at LF1:

Evaluation of VOCs residual soil contamination to address the IGW pathway,
which cannot be addressed by an engineering cap, using:

o NJDEP Attainment Guidance and / or

o |IGW Guidance;

A Cap with a Deed RAP for soils, to address SVOC and metals exceedances

of the applicable standards;

A CEA and a RAP for groundwater to address the SVOC and metals
exceedances of the NJDEP GWQS.

The PCMP, included herein as part of the RAP, addresses the parameters and the
frequency of monitoring groundwater to confirm no off-site migration.

6.1

Evaluation of VOCs Residual Soil Contamination

In order to address the RDC and/or the IGW pathway for soils at LF1, the following
protocol will be followed in accordance with NJDEP guidelines:

Develop the COCs list with those chemicals in the vadose zone above the
groundwater table, that exceed the NJDEP RDC SRS / Default IGW SSLs;

Use the NJDEP Technical Guidance for the Attainment of Remediation
Standards and Site-Specific Criteria Thiessen Polygon Method to develop the
AOC soil representative concentrations;

Screen the AOCs representative soil concentrations versus the NJDEP RDC
SRS / Default IGW SSLs;

Determine if groundwater is impacted with the COCs;

Select the vadose zone and the groundwater fate and transport models to
determine Site-specific IGW SRS, for the cases in which the AOCs soil
representative concentrations is above the NJDEP Default IGW SSLs;

Analyze the Site-specific data to determine the fate and transport model(s)
input parameters and run the fate and transport model(s) to derive Site-specific
IGW SRS; and

Screen the AOC representative soil concentrations versus the Site-specific
IGW SRS, to evaluate if additional remediation is necessary.

This protocol was applied to the measured concentrations at the Site, to evaluate if the
VOCs COCs detected in the LF1 soils (above the NJDEP RDC SRS and/or Default IGW
SSLs) could be left in place without excavation.
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6.1.1 VOCs Attainment Compliance

The VOC soil data, as presented in Table 2a, was evaluated to determine if any COCs
exceeded the NJDEP SRS. The only VOCs COC that exceeded the SRS was Benzene,
which exceeded the IGW standard. VOCs that exceed the IGW pathway cannot be
addressed via an Engineering Cap, therefore, an alternative standard was calculated in
accordance with the NJDEP Technical Guidance for the Attainment of Remediation
Standards and Site-Specific Criteria using the using the Thiessen Polygon Method
Average for the VOCs.

As presented in Table 6, Figure 7, with the Excel data and GIS shape files, the Thiessen
Polygon Method average concentrations for Benzene are still above the NJDEP Default
IGW SSL. Therefore, Site-Specific IGW SRS were calculated for this COCs using the
SESOIL / AT123D model as detailed in the Section below (Appendix 3).

The selected COCs attributed to historic fill at the site, will be addressed via an
Engineering Cap / Deed Restriction.

6.1.2 VOCs Site-Specific Impact to Groundwater Soil Remediation
Standards
Site-Specific IGW SRS were calculated using measured soil data at the Site and SESOIL
/ AT123D model.

For the SESOIL model, the vadose zone thickness was considered to be 6 feet (Table
1). Each soil horizon maximum measured concentration was used. Since the Total
Organic Carbon (TOC) to evaluate the fraction of organic carbon (foc) and the Sieve
Analysis with Hydrometer (to evaluate the soil type) were not available, NJDEP default
values for sand were used.

For the AT123D model, the SESOIL modeled leachate concentrations were used, along
with literature values for silty sand aquifer at the Site.

The Alternative Remediation Standards (ARS), as presented in Appendix 3, showed that
the maximum Benzene concentrations in the soil horizons at LF1 could be left in place,
since the simulated AT123D groundwater concentrations below the LF1 source are
decreasing below the standards within the CEA duration and extent.

6.2 Engineering (Cap) and Institutional (Deed) Control for Soils
As described in Section 2.0, the LF1 is currently in Interim Status and will be closed
pursuant to the requirements for RCRA landfills specified at 40 CFR 265.310. These
requirements are presented as follows:

a) At final closure of the landfill or upon closure of any cell, the owner or operator
must cover the landfill or cell with a final cover designed and constructed to:

1) Provide long-term minimization of migration of liquids through the closed
landfill;

2) Function with minimum maintenance;
3) Promote drainage and minimize erosion or abrasion of the cover;
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4) Accommodate settling and subsidence so that the cover’s integrity is
maintained, and;

5) Have a permeability less than or equal to the permeability of any bottom
liner system or natural subsoils present.

b) After final closure, the owner or operator must comply with all post-closure
requirements contained in 40 CFR 265.117 through 40 CFR 265.120 including
maintenance and monitoring throughout the post-closure care period. The owner
or operator must:

1) Maintain the integrity and effectiveness of the final cover, including making
repairs to the cover as necessary to correct the effects of settling,
subsidence, erosion, or other events;

2) Maintain and monitor the leak detection system in accordance with 40 CFR
264.301(c)(3)(iv) and (4) of this chapter and 40 CFR 265.304(b), and
comply with all other applicable leak detection system requirements of this
part;

3) Maintain and monitor the groundwater monitoring system and comply with
all other applicable requirements of subpart F of this part;

4) Prevent run-on and run-off from eroding or otherwise damaging the final
cover; and

5) Protect and maintain survey benchmarks used in complying with 40 CFR
265.309.

Closure of the LF1 will include the construction of a final cover system designed to meet
the above-noted criteria. It is anticipated that the design of the LF-1 final cover system
will be generally consistent with the EPA-recommended final cover design for RCRA
Subtitle C facilities as described in EPA 625/4-91/025, Design and Construction of RCRA
| CERCLA Final Covers, including the following components from the bottom up:

1.

Foundation Soils - A compacted layer of foundation soils, placed and compacted to
specified densities, will serve as the base upon which the subsequent final cover
layers are installed. It is anticipated that the foundation soils layer will be installed with
slopes of at least 3% and not greater than 5% toward the landfarm perimeter. The
minimum slope is intended to allow for drainage of infiltrated liquids from the top of the
overlying low hydraulic conductivity layer (see details below), with an allowance for
some nominal long-term settlement. The maximum slope is intended to mitigate the
potential for long-term erosion.

Gas Vent Layer (optional, if needed) — If required, the gas vent layer is anticipated to
be 30-cm (12-in) thick, consisting of coarse-grained porous soils (similar to those used
for the drainage layer, as described below). The gas vent layer would be installed
above the waste materials and below the low hydraulic conductivity soil/lgeomembrane
layer (see details below). Passive gas collection piping would be incorporated into
this layer as needed, with collected gases vented to vertical risers located at high
points in the cap. Although gas generation is more typically a design consideration
for RCRA Subtitle D facilities, the potential need for the gas vent layer will be further
evaluated as part of the detailed final cover design, based on the historic use of the
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landfarm for biodegradation of waste materials and the potential high-carbon content
of the remaining residuals in the landfarm.

. Low Hydraulic Conductivity Soil/Geomembrane Layer - A 60-cm (24-inch) thick layer
of compacted natural or amended soil with a hydraulic conductivity of 1 x 10-7 cm/sec
or less, upon which a minimum 0.5-mm (20 mil) thick geomembrane liner is installed.
Note that the EPA final cover guidance allows for alternative cover designs to be
considered with appropriate justification; an example of an alternative approach for
the low hydraulic conductivity soil/lgeomembrane layer would be the installation of a
commercially-available geosynthetic clay liner (GCL) product in lieu of the low
hydraulic conductivity soils. A GCL consists of a layer of low-permeability materials
(e.g., bentonite) enclosed within layers of geotextile products. Provided that it is
installed in accordance with the manufacturer's recommendations, a GCL offers
several advantages over a layer of compacted low permeability soil, including:

a. A GCL is a shop manufactured/tested product and offers predictable
characteristics with respect to hydraulic conductivity. By contrast, natural or
amended soils can have greater variation in their hydraulic conductivity
characteristics.

b. A GCL is easier to field-install, usually entailing lay-down on a properly
prepared surface in the field. Natural or amended soils would require field
placement and compaction in lifts, requiring a higher degree of installation effort
and quality assurance/quality control (QA/QC) testing.

c. Based on the geosynthetic materials that are integrated into typical GCL
design, a GCL offers greater long-term resistance to cracking based on
differential settlement, and greater stability/friction angle characteristics where
steeper slopes are required.

Based on the above, an alternative design for the low hydraulic conductivity
soil/lgeomembrane layer may include a GCL with a hydraulic conductivity of 1 x 10-7
cm/sec or less, upon which a geomembrane liner is installed. A design entailing a
single, thicker geomembrane (without the underlying low hydraulic conductivity soil
layer) may also be considered in lieu of the composite soil/lgeomembrane layer, if it
can be demonstrated that the single geomembrane would provide a level of
performance consistent with the final cover criteria at 40 CFR 265.310.

. Drainage Layer — A minimum 30-cm (12-inch) thick soil layer having a minimum
hydraulic conductivity of 1 x 10-2 cm/sec, or a layer of geosynthetic material (i.e.,
geocomposite drainage material) having the same characteristics.

. Soil/Vegetated Cover Layer — A minimum 60 cm (24-inch) thick cover soil layer
installed over the above-noted drainage layer (with an appropriate geosynthetic filter
fabric installed between the two layers). The soil cover layer will be placed and
compacted to specified densities, and will have slopes of at least 3% and not greater
than 5% toward the landfarm perimeter to promote stormwater runoff. If necessary,
the 24-inch cover soil layer may include a layer of topsoil (for example, 18 inches of
compacted soil topped with 6 inches of topsoil) to promote the establishment of
vegetative cover on the final cover surface. As part of the detailed design, an armored
(e.g., over-sized stone) cover may be incorporated into the cover soil layer, where
necessary to prevent erosion or animal burrowing. For example, where the proposed
final cover will meet the existing perimeter dike/berm along the LF-1 perimeter, the
final cover slopes may be steeper (for example, up to 3H:1V), generally consistent
with the outboard slopes of the existing perimeter dike/berm, so an armored cover
may be more suitable for this area. In addition, the LF-1 is reportedly located
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within/proximal to the 100-year flood zone (refer to Section 3.2), so potential armoring
of the cap surface will be evaluated based on this design consideration as well.

Other Site Design Considerations:

The following items will also be addressed as part of the LF-1 closure/final cover design:

1.

Site Security — The need for security measures limiting access to the LF-1 facility will
be evaluated. The LF-1 facility currently has chain link security fencing installed
around the facility perimeter, so additional fencing for site security is not anticipated
at this time.

Lysimeters - A number of existing four-inch diameter PVC lysimeters are installed
within the LH-1 footprint and will be abandoned as part of the final cover installation.
It is anticipated that each lysimeter will be grouted closed with a lean concrete mixture
and cut so the top is below grade and covered with stone. The work will be performed
by a New Jersey-licensed driller.

Other Existing Landfarm Infrastructure — As described above, the LF-1 facility is
furnished with an underlying liquid (i.e., leachate) collection system, which conveys
collected liquids to a central collection sump/vault located just outside the northern
corner of the landfarm footprint. The final cover will be designed to coordinate and
avoid interference with the existing liquid collection system infrastructure.

Cap Drainage — Cap drainage features will be incorporated to promote positive
drainage off the cap and manage cap drainage to minimize erosion or abrasion of the
cover and direct it to points of discharge.

Pre-Design Investigations:

The following pre-design investigation (PDI) activities are anticipated to be required in
support of the final cover design:

1.

Geotechnical Borings — A series of geotechnical borings would be completed within
and along the perimeter of the LF-1 footprint, with collection of samples for
geotechnical testing/parameters evaluation as appropriate, to evaluate the
geotechnical characteristics of the waste materials, and underlying native soil strata.
These data will allow an evaluation of the long-term cap stability and potential for
settlement.

Site Survey — A topographic land/site features survey of the LF-1 facility will be
completed to provide the existing site grading information required for the detailed
cover design. To the degree feasible, the surveying work will be used to identify the
as-constructed features of the landfarm’s underlying liquid management system.
Liquid Management System — Field inspection and verification of selected aspects of
the landfarm’s liquid management system and other as-built features may be required
as part of the detailed final cover design.

Preliminary (30%) Final Cover Design Report:

Following agency approval of this RAWP, the PDI activities (refer to preliminary listing
noted above) will be conducted to provide the required information for the final cover
design. Using the PDI information, a Preliminary (30%) Final Cover Design Report will
be prepared, anticipated to include the following:
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1. Basis of design narrative, summarizing the final cover design objectives, the key
components of the cover design, and specifications for anticipated key components
and materials (e.g., geomembrane, GCL, geotextiles), with selected supporting
calculations as appropriate.

2. Preliminary final cover design drawings, including final cover plans, cross-sections,
and selected details.

3. Preliminary specifications for the final cover construction

4. A schedule for the completion of the final cover design and the final cover installation
work.

The preliminary final cover design report will be prepared by a New Jersey licensed
professional engineer. The preliminary design report will also include a preliminary
description of the anticipated post-closure operations, maintenance, and monitoring
program for LF-1, in accordance with the post-closure requirements contained in 40 CFR
265.117 through 40 CFR 265.120.

A Deed Restriction application and a RAP for Soils will be submitted, to address SVOCs
and metals, as well as possible TPH and PCBs soil impacts via capping.

6.3 Classification Exception Area
Based on the results of the groundwater sampling, no active remediation is proposed for
AOC-3: LF1. A CEA is proposed to address the groundwater contamination with
monitored natural attenuation (MNA) as the remedy. The COCs for groundwater at the
LF1 are:

e SVOCs: bis(2-ethylhexyl) phthalate,
e Metals: arsenic and lead.

For aluminum, iron, manganese, and sodium, which were also detected at concentrations
above the NJDEP GWQS, a CEA is not proposed. These constituents are considered
background, since they were not associated with the Site operations. Also, they are
considered secondary contaminants, since they have the standards based primarily on
aesthetic considerations such as taste, odor, and appearance and not based on health
risk assessment.

Based on preliminary fate and transport modeling of the SVOCs and metals and the
COCs in groundwater, it appears that the CEA will not extend off-site of the LF1 area,
due to SVOC and metals slow migration, and the proposed duration will be indeterminate,
due to the low depletion of the SVOCs and metals.

The CEA documentation and RAP will be prepared and submitted with the Remedial
Action Report.
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6.4 Post-Closure Monitoring Plan
Continued monitoring will be conducted to ensure the proposed CEA remains protective
of human health and the environment. Therefore, all the wells historically used to monitor
the LF1 contaminant migration, L1-1 through L1-4, as well as BG-2 and BG-3, will be
sampled annually for:

e SVOCs: bis(2-ethylhexyl) phthalate,
e Metals: arsenic and lead.
e General Chemistry data consisting of
o Field Parameters (pH, Redox, Specific Conductance, Temperature and
Turbidity).

The NJDEP Groundwater RAP will provide the specific monitoring conditions required for
the Site’s CEA. Biennial Protectiveness Monitoring reports will be submitted to the
NJDEP, as specified in the Groundwater RAP application.

A QAPP for groundwater monitoring is provided in Appendix 4. The monitoring wells will

be sampled utilizing low flow sampling with purge rates monitored and adjusted to
stabilize drawdown.
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7.0 CONCLUSIONS
Based on the SI/RI activities, the RAW/ PCMP prepared for the LF1 includes:

e An evaluation of VOCs residual soil contamination to address the IGW pathway,
using the NJDEP Attainment Guidance and / or IGW Guidance;

e A Cap with a Deed Restriction and a RAP for soils;

e A CEA and a RAP for groundwater, and

e APCMP.
A Remedial Action Report containing the soil and groundwater RAP will be submitted to
the NJDEP once the Cap and Deed Restriction have been completed. A Conditional

RAO will be issued upon receipt of the approved RAPs by the Site’s LSRP of record, for
the Site’s AOC-3: LF1.
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Table 1
Monitoring Wells Construction Information and Groundwater Elevation Data
AOC-3: LF1
Hess- Corporation - Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

October 22, 2012 January 14, 2013
Ground Top of Casing
Total Well Elevation (TOC)
. Well Diameter| Depth - Groundwater Groundwater
Well ID | Well Permit# | X_NAD83 | Y _NADS83 ches Drilled Screen | (feet above |Elevation (feet| Depthto Elevation (feet Depth to Elevation (feet
(inches) E (feet) meansea | above mean |Groundwater above mean Groundwater above mean
level sea level) from TOC sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 7.45 5.93 6.14 7.24
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 6.65 4.33 5.76 5.22
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 6.65 4.85 5.76 5.74
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 8.57 4.40 7.83 5.14
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 4.62 6.51 3.84 7.29
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 4.80 7.74 2.75 NA
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 6.20 7.87 5.65 8.42
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 8.65 6.59 7.66 7.58
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 7.40 NA 6.11 8.55
Hydraulic gradient, i, between L1-1 and L1-4 0.003 0.004
Minimum Depth to Groundwater 3 4.6 2.8
Maximum Depth to Groundwater 8 8.7 7.8
Average i 0.004

Average Depth to Groundwater

LF1 - Table 1 - MWs Construction.xlsx
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Table 1
Monitoring Wells Construction Information and Groundwater Elevation Data
AOC-3: LF1
Hess- Corporation - Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

April 22, 2013 July 22, 2013
Ground Top of Casing
Total Well Elevation (TOC)
. Well Diameter| Depth - Groundwater Groundwater
Well ID | Well Permit# | X_NAD83 | Y _NADS83 ches Drilled Screen | (feet above |Elevation (feet| Depthto Elevation (feet Depth to Elevation (feet
(inches) E (feet) meansea | above mean |Groundwater above mean Groundwater above mean
level sea level) from TOC sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 6.92 6.46 5.65 7.73
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 6.42 4.56 5.35 5.63
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 6.42 5.08 5.35 6.15
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 8.10 4.87 7.17 5.80
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 4.73 6.40 NA NA
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 4.45 NA 5.60 NA
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 6.13 7.94 4.60 9.47
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 7.82 7.42 4.70 10.54
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 6.40 8.26 4.61 10.05
Hydraulic gradient, i, between L1-1 and L1-4 0.003 0.004
Minimum Depth to Groundwater 3 4.5 4.6
Maximum Depth to Groundwater 8 8.1 7.2
Average i 0.004

Average Depth to Groundwater

LF1 - Table 1 - MWs Construction.xlsx
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Table 1
Monitoring Wells Construction Information and Groundwater Elevation Data
AOC-3: LF1
Hess- Corporation - Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

October 7, 2013 January 13, 2014
Ground Top of Casing
Total Well Elevation (TOC)
. Well Diameter| Depth - Groundwater Groundwater
Well ID | Well Permit# | X_NAD83 | Y _NADS83 ches Drilled Screen | (feet above |Elevation (feet| Depthto Elevation (feet Depth to Elevation (feet
(inches) E (feet) meansea | above mean |Groundwater above mean Groundwater above mean
level sea level) from TOC sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 5.71 7.67 6.63 6.75
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 5.41 5.57 6.45 4.53
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 5.41 6.09 6.45 5.05
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 7.28 5.69 7.61 5.36
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 NA NA 3.72 7.41
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 5.62 NA 2.80 NA
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 4.63 9.44 5.57 8.50
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 4.80 10.44 5.00 10.24
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 4.72 9.94 3.11 11.55
Hydraulic gradient, i, between L1-1 and L1-4 0.004 0.003
Minimum Depth to Groundwater 3 4.6 2.8
Maximum Depth to Groundwater 8 7.3 7.6
Average i 0.004
Average Depth to Groundwater 6

LF1 - Table 1 - MWs Construction.xlsx Page: 3 of 6 Earth Systems, Inc.



Table 1
Monitoring Wells Construction Information and Groundwater Elevation Data
AOC-3: LF1
Hess- Corporation - Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

April 21, 2014 July 21, 2014
Ground Top of Casing
Total Well Elevation (TOC)
. Well Diameter| Depth - Groundwater Groundwater
Well ID | Well Permit# | X_NAD83 | Y _NADS83 ches Drilled Screen | (feet above |Elevation (feet| Depthto Elevation (feet Depth to Elevation (feet
(inches) E (feet) meansea | above mean |Groundwater above mean Groundwater above mean
level sea level) from TOC sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 5.60 7.78 5.34 8.04
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 6.28 4.70 6.03 4.95
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 6.28 5.22 6.03 5.47
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 7.90 5.07 7.65 5.32
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 4.00 7.13 3.73 7.40
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 6.64 NA 6.43 NA
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 5.23 8.84 4.41 9.66
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 4.40 10.84 4.27 10.97
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 2.55 12.11 2.32 12.34
Hydraulic gradient, i, between L1-1 and L1-4 0.005 0.006
Minimum Depth to Groundwater 3 2.6 2.3
Maximum Depth to Groundwater 8 7.9 7.7
Average i 0.004

Average Depth to Groundwater
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Table 1
Monitoring Wells Construction Information and Groundwater Elevation Data
AOC-3: LF1
Hess- Corporation - Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

October 13, 2014 January 19, 2015
Ground Top of Casing
Total Well Elevation (TOC)
. Well Diameter| Depth - Groundwater Groundwater
Well ID | Well Permit# | X_NAD83 | Y _NADS83 ches Drilled Screen | (feet above |Elevation (feet| Depthto Elevation (feet Depth to Elevation (feet
(inches) E (feet) meansea | above mean |Groundwater above mean Groundwater above mean
level sea level) from TOC sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 7.36 6.02 6.73 6.65
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 6.70 4.28 6.09 4.89
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 6.70 4.80 6.09 5.41
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 8.55 4.42 7.93 5.04
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 4.89 6.24 3.71 7.42
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 6.01 NA 2.62 NA
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 6.23 7.84 5.34 8.73
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 6.13 9.11 4.41 10.83
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 4.67 9.99 2.35 12.31
Hydraulic gradient, i, between L1-1 and L1-4 0.003 0.003
Minimum Depth to Groundwater 3 4.7 2.4
Maximum Depth to Groundwater 8 8.6 7.9
Average i 0.004
Average Depth to Groundwater 6
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Table 1

Monitoring Wells Construction Information and Groundwater Elevation Data

AOC-3: LF1

Hess- Corporation - Port Reading Refinery

750 Cliff Road

Port Reading, Middlesex County, New Jersey

April 21, 2015
Ground Top of Casing
) Total Well Elevation (TOC) Groundwater
Well ID | Well Permit# | X NAD83 | Y NADS3 Wel! Dl:meter De::tl; Screen | (feet above |Elevation (feet| Depthto m
(inches) I):(Ie(_)—e(: (feet) meansea | above mean | Groundwater above mean
level sea level) from TOC sea level)
L1-1 26000806801 563,950 629,483 4 15 5-15 12.8 13.38 7.01 6.37
L1-2 2600080656 564,098 629,848 4 14 4-14 10 10.98 6.06 4.92
L1-3 2600080664 564,329 629,829 4 9.5 4.5-9.5 10.3 11.50 6.06 5.44
L1-4 2600080672 564,383 629,720 4 9 4-9 11.1 12.97 7.96 5.01
BG-2 2600031926 563,849 629,778 4 11 U 9.62 11.13 4.30 6.83
BG-3 2600031926 564,538 629,527 4 10 5-10 NA 12.54 8.10 4.44
SP-1 2600025338 563,874 629,634 2 15 5-15 NA 14.07 5.68 8.39
SP-2 2600025339 564,025 629,337 2 15 5-15 NA 15.24 4.57 10.67
SP-3 2600025340 564,324 629,478 2 15 5-15 NA 14.66 2.63 12.03
Hydraulic gradient, i, between L1-1 and L1-4 0.003
Minimum Depth to Groundwater 3 2.6
Maximum Depth to Groundwater 8 8.1
Average i 0.004
Average Depth to Groundwater 6

LF1 - Table 1 - MWs Construction.xlsx

Page: 6 of 6

Earth Systems, Inc.



Table 2a - Soil Data - VOCs
No. 1 Landfarm Soil Core Monitoring Summary
Hess Port Reading Refinery
750 Cliff Road
Port Reading, Middlesex County, New Jersey

Volatile Organic
o <o s | o 5 T~ T T ? ) N
poprodmate | B | 2o | E4 8% Ee | 8 | 3| 4| o8 | ES
Sample evation 58 | g2 | 2w |§8| Su eS| B3 | = 5% 283
Location Sample Date | Above Mean N Q é ; ° ; o= S :: 8~ = S - 2= o 0
Sea Level D g g S <_‘5§ _'gm gﬁ «ﬁ é |—§ %3;
(feet) 3 2@ Sé -5@ ‘\'Lé mé §, < :5_, ><§
— =
NRDC SRS 5 44,000 | 110,000 [7,400| 59,000 110,000 320 11,000 [ 91,000 170,000
RDC SRS 2 3,100 7,800 510 5,300 7,800 110 1,400 6,300 12,000
IGW SSL 0.005 0.9 6 0.6 17 13 0.2 0.3 7 19
Maximum Concentration 0.156 0.078 3.2 ND | 0.00038 | 0.643 0.003 ND 0.308 1.97
Minimum Concentration 0.0012 |0.0035 ( 0.00094 | ND ND 0.00062 | 0.0006 | ND | 0.00049 | 0.0018
7/12/2000 ND ND 0.0042 NR NR 0.0025 NS NS ND 0.00433
7/11/2001 ND ND ND NR NR ND NS NS ND ND
7/18/2002 ND ND 0.0045 NR NR 0.011 NS NS 0.0073 0.0266
7/23/2003 ND ND ND NR NR ND NS NS ND ND
12/3/2004 ND ND ND NR NR 0.0074 NS NS 0.00091 0.0115
201 8/10/2005 13.0-13.5 0.0037 ND 0.0052 NR NR 0.0809 NS NS 0.0115 0.378
8/30/2006 0.0012 0.009 0.0017 NR NR 0.00081 | 0.0014 ND 0.00082 | 0.0018
12/18/2007 ND ND ND NR NR 0.0012 | 0.0023 ND 0.0042 0.0022
11/26/2008 0.0021 ND ND NR NR 0.001 ND ND 0.0069 0.0024
7/29/2009 ND ND ND NR NR ND ND ND ND ND
7/22/2011 0.0043 ND ND ND NR ND ND ND 0.0057 ND
7/26/2012 0.0011] ND ND ND ND 0.00078 J ND ND | 0.00081]| 0.0018 ]
7/12/2000 ND ND 3.2 NR NR ND NS NS ND ND
7/11/2001 0.156 ND ND NR NR 0.643 NS NS 0.308 1.970
7/18/2002 ND ND ND NR NR ND NS NS ND 0.0028
7/23/2003 0.0069 ND 0.0088 NR NR 0.0445 NS NS 0.0161 0.17
12/3/2004 ND ND 0.00094 | NR NR 0.00062 NS NS 0.00053 0.0021
1z 8/10/2005 11.0-12.5 0.005 0.0782 | 0.0037 NR NR 0.0432 NS NS 0.0166 0.179
8/30/2006 ND ND ND NR NR ND ND ND ND ND
12/18/2007 ND ND ND NR NR 0.0021 | 0.0025 ND 0.0077 0.0051
11/26/2008 0.0033 ND ND NR NR ND ND ND 0.0068 ND
7/29/2009 ND 0.0594 ND NR NR ND ND ND ND ND
7/22/2011 ND ND ND ND NR ND ND ND ND ND
7/26/2012 0.00051 ] ND ND ND ND ND ND ND [ 0.00035 ] | 0.00031 ]
7/12/2000 ND ND ND NR NR ND NS NS ND ND
7/11/2001 ND ND ND NR NR ND NS NS ND ND
7/18/2002 ND ND ND NR NR ND NS NS ND ND
7/23/2003 0.0031 ND ND NR NR 0.0107 NS NS 0.0043 0.0333
12/3/2004 ND ND 0.0014 NR NR ND NS NS 0.00056 0.002
Uz 8/10/2005 10.0-11.0 ND ND ND NR NR ND NS NS ND ND
8/30/2006 ND ND ND NR NR ND ND ND ND ND
12/18/2007 ND ND ND NR NR 0.0028 | 0.0027 ND 0.0087 0.007
11/26/2008 0.0034 ND ND NR NR 0.0043 |0.00055| ND 0.0096 0.0207
7/29/2009 ND 0.029 ND NR NR ND ND ND ND ND
7/22/2011 ND 0.0035 ND ND NR ND ND ND 0.00049 ND
7/26/2012 0.00033 ] ND ND ND | 0.00038 J | 0.00089 J ND ND [ 0.00047 ] | 0.00096 J

All data reported in mg/kg unless otherwise noted

-- Not Available/ Not Applicable

IGW SSL - Impact to Groundwater Soil Screening Level
ND-Non detect RDCSRS- Residential Direct Contact Soil Remediation Standard
NA- Not Analyzed NRDCSRS- Non Residential Direct Contact Soil Remediation Standard
NR- Not Reported Values in bold indicated the value is above the applicable remediation standard
J- Estimate Value ( # ) - Indicates number of TICs
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Table 2b - Soil Data - SVOCs
No. 1 Landfarm Soil Core Monitoring Summary
Hess Port Reading Refinery

750 Cliff Road

Port Reading, Middlesex County, New Jersey

Semi-Volatile Organic
- - 0] 2 L _ 2 % — = 2 ~ % —~ ~ = Q
Elevation 2o =9 ST £ 0 S s T QA Ec'> T ° g2 E=EIN , 2% ET ol Er? Sih | O 2o T ©
Sample Em 53 o F=ite) 2o c 3 ~ 55 Ty o X S5 m ~alN = 8 T O TR | S o 0 < un c o
Location Sample Date| Above Mean %:: £ £~ Qi 32 2N =3 | 2 5: 2N Ei TS| &N §§f§ A= 25 %i‘ %:: £~ =
Sea Level 3 0 g ex S 0 SIS o* 93 H T 5 S n con S » (T DA = (T g o o 5
(feey | 5 | 823 | 8| 83 | g3 | 88 | 83| g8 |=8| & | 85| £8|T8| 5 |g8|=2|=5| 3| 8 L
= <g £ o = g c & &= cl | &< S Q= £ < oA > | g | b0 = = © I
. 55|47 8°%|3 27| 8 27 g
NRDC SRS 37,000 | 300,000 | 30,000 2 0.2 2 30,000 23 14,000 230 0.2 140 24,000 | 24,000 2 - 17 300,000 | 18,000 -
RDC SRS 3,400 - 17,000 0.6 0.2 0.6 380,000 6 1,200 62 0.2 35 2,300 2,300 0.6 - 6 - 1,700 -
IGW SSL 110 - 2,400 0.8 0.2 2 -- 25 230 80 0.8 1,200 1,300 170 7 - 25 - 840 -
Maximum Concentrationmg/kg 0.0654 | 0.0769 | 47.6 133 89.8 154 0.35 116 ND 269 0.403 65.7 111 | 0.0562 | 0.125 | 4.42 | 2.54 142 279 16.57
Minimum Concentration 0.0654 | 0.0439 (0.0268 | 0.0519 | 0.0616 0.016 0.112 | 0.035 ND | 0.0798 | 0.0775 | 0.0859 | 0.042 | 0.0562 | 0.046 | 0.067 | 0.04 | 0.0676 | 0.057 ND
7/12/2000 NR NR 2.66 1.15 0.711 ND NR ND ND 2.87 ND 1.26 1.19 NR NR NS ND 22.7 5.23 NR
7/11/2001 NR NR 1.94 3.49 3.2 2.07 NR 0.441 ND 7.41 ND 1.25 2.32 NR NR 2.57 ND 12.4 10.8 NR
7/18/2002 NR NR ND 1.22 1.23 0.613 NR ND ND 3 0.403 0.973 0.397 NR NR ND 0.386 4.45 3.6 NR
7/23/2003 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/3/2004 NR NR 0.391 0.556 1.2 0.494 NR ND ND 2.45 ND 0.82 0.169 NR NR 0.833 | 0.27 1.05 2.27 NR
201 8/10/2005 13.0-13.5 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
8/30/2006 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/18/2007 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
11/26/2008 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
7/29/2009 NR NR 0.559 ND ND ND NR ND ND ND ND 0.432 ND NR NR ND [0.0564| 0.211 0.215 NR
7/22/2011 NR NR ND ND ND ND NR ND ND ND ND 0.0873 ND NR NR ND ND ND ND NR
7/26/2012 ND 0.0769 | 0.0791 | 0.0828 0.353 0.0160 0.350 | 0.0524 ND 0.475 0.0775 0.0899 |0.0421(0.0208 3| 0.125 NA U'Ufw 0.0676 | 0.255 | 13.92 ] (15)
7/12/2000 NR NR 47.6 133 89.8 154 NR 116 ND 269 ND 65.7 111 NR NR NS ND 142 279 NR
7/11/2001 NR NR 3.34 7.02 5.71 3.65 NR 0.971 ND 13.4 ND 1.9 4.82 NR NR 4.42 2.54 24.4 18 NR
7/18/2002 NR NR 1.67 1.88 1.88 1.65 NR 0.544 ND 3.15 ND 0.305 2.59 NR NR ND 0.373 6.88 5.05 NR
7/23/2003 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/3/2004 NR NR 0.0268 | 0.0519 | 0.0616 0.077 NR 0.035 ND 0.124 ND 0.228 |0.0587 NR NR ]0.0674 (0.0406| 0.0777 | 0.126 NR
T2 8/10/2005 11.0-12.5 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
8/30/2006 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/18/2007 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
11/26/2008 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
7/29/2009 NR NR 0.396 ND ND ND NR ND ND ND ND 0.207 0.126 NR NR ND [0.0415| 0.132 | 0.274 NR
7/22/2011 NR NR ND ND ND ND NR ND ND ND ND ND ND NR NR ND ND ND ND NR
7/26/2012 0.03731]0.0390 ] | 0.0575 0.168 0.195 0.116 0.112 |]0.0376]| ND 0.369 |0.0350]1| 0.0727]) [0.0910 ND 0.0457| NA ND ]0.0299 ]| 0.307 | 16.57 1 (23)
7/12/2000 NR NR 21.2 56.7 53.2 ND NR ND ND 110 ND ND 63.2 NR NR NS ND 63.1 156 NR
7/11/2001 NR NR 0.48 0.593 0.567 0.338 NR ND ND 1.46 ND 0.195 0.433 NR NR ND 0.18 3.3 1.75 NR
7/18/2002 NR NR ND ND ND 0.04 NR ND ND 0.0798 ND ND ND NR NR ND ND ND 0.057 NR
7/23/2003 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/3/2004 NR NR 0.155 0.314 0.309 0.262 NR 0.167 ND 0.379 ND 0.117 0.488 NR NR 0.199 | 0.0574| 0.489 | 0.597 NR
Uz 8/10/2005 10.0-11.0 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
8/30/2006 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
12/18/2007 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
11/26/2008 NR NR NS NS NS NS NR NS NS NS NS NS NS NR NR NS NS NS NS NR
7/29/2009 NR NR 0.398 ND ND ND NR ND ND ND ND 0.22 0.125 NR NR ND [0.0399| 0.156 0.609 NR
7/22/2011 NR NR ND ND ND ND NR ND ND ND ND ND ND NR NR ND ND ND ND NR
7/26/2012 0.0654 | 0.0439 | 0.109 0.238 0.262 0.171 0.185 | 0.0438 ND 0.502 ND 0.0859 0.159 | 0.0562 | 0.100 NA |.0129]| 0.122 | 0.414 | 15.0101] (22)

All data reported in mg/kg unless otherwise noted

-- Not Available/ Not Applicable
IGW SSL - Impact to Groundwater Soil Screening Level
ND-Non detect RDCSRS- Residential Direct Contact Soil Remediation Standard
NA- Not Analyzed NRDCSRS- Non Residential Direct Contact Soil Remediation Standard
NR- Not Reported Values in bold indicated the value is above the applicable remediation standard
J- Estimate Value ( # ) - Indicates number of TICs
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Table 2c - Soil Data - Metals
No. 1 Landfarm Soil Core Monitoring Summary
Hess Port Reading Refinery
750 CIiff Road
Port Reading, Middlesex County, New Jersey

Metals
S & = & | & Y| F| ¢ S| &
Approximate |21 @ & | ¥ 2l eS| 2| | 5| 9|99
Elevaton [Eo|ed| eo |ES|Ea|Sd|ed| o] 2o | o |E&|ES
Sample OoF|c < 5% 2T | 2 < T w®wT| T O =) 8 | 22|53
Location Sample Date| Above Mean g NE X < X | =X _g Ny g N|l8exX § X g X g N | &R © X
il v I Bl Sl K2 v vl I vl vl Kl s
NRDC SRS 450 { 19 [ 59,000 | 140 78 -- 590 | 800 65 23,000 5,700 ] 1,100
RDC SRS 31 19 | 16,000 16 78 -- 1,600 | 400 23 1,600 | 390 78
IGW SSL 6 19 | 1,300 [ 0.5 1 20% | 90 90 0.1 48 11 --
Maximum Concentration 5.6 [ 53 448 097 | 2.3 | 115 [ 17.1 | 202 2.5 1,280 | 23.4 ( 110
Minimum Concentration 28 | 3.1 26.1 | 036|066 5.1 | 55| 7.4 [ 0.035 8 1.2 | 11.2
7/12/2000 <6.8| 16.4 108 0.62 | <0.57|59.2 | 84 | 76.1 | 0.29 180 <11 | 47.4
7/11/2001 <1.0( 14.4 121 <0.51]1 0.85 197.7 | 10.3 | 101 | 0.19 366 2.4 | 58.7
7/18/2002 <1.5(26.4| 139 <0.75]1<0.75193.2 | 12.6 | 829 | 0.93 765 6.5 | 74.6
7/23/2003 <1.4|23.9| 143 |<0.71]| 082 | 61.5| 8.7 |91.1| 0.63 | 650 | 59 | 67.9
12/3/2004 <15(24.2| 174 <0.76| 1.3 | 62.6| 94 | 101 1.3 817 9 73
701 8/10/2005 13.0-13.5 <1.2(22.8| 127 <0.61]|<0.61|166.8| 9.2 | 89.2 1.2 675 11 NS
8/30/2006 <2.2| 74 48.3 | <0.56]|<0.56168.1| 58 | 464 | 0.21 112 | <2.2 | NS
12/18/2007 <2.8(28.3| 172 <0.69| 1.2 | 78.1 12 122 1.6 999 | 10.9 NS
11/26/2008 <3.1| 25 145 <0.76 | <0.76| 68.8 | 11.1 | 96.8 1.2 781 10.7 NS
7/29/2009 <3.0| 53 263 <0.75| 1.1 | 60.8 | 10.9 | 160 2.3 1,200 | 17.5| NS
7/22/2011 <2.1| 9.8 35.1 0.45 |<0.53] 24 | <53 | 7.4 | 0.035 12 <21 27.6
7/26/2012 <2.9]17.5 NA 0.60 | 096 | 75.7| NA |96.0| 0.44 |1,140| 5.6 NA
7/12/2000 <6.6( 15 80.3 0.68 | <0.55| 23.7 | 6.2 | 67.6 | 0.15 79 <11 | 48.1
7/11/2001 28 | 17 155 <0.53| 1.3 115 | 15.8 | 182 | 0.16 295 2.5 | 53.8
7/18/2002 <1.1[111.9| 61.8 |<0.57|<0.57|36.6| 6.2 | 423 | 0.29 198 1.7 33
7/23/2003 <2.0(44.6| 236 <0.99| 1.6 |81.2| 125 | 142 2 1,190 | 13.7 | 110
12/3/2004 <11]| 7 34.2 |<0.53|<0.53|21.7| 55 | 19.7 | 0.15 35 <1.1 21
17 8/10/2005 11.0-12.5 <1.2| 18.5 101 <0.60|<0.60| 45.1| 7.5 | 66.1 1.3 568 9.9 NS
8/30/2006 <2.1]<2.1| <21 |<0.53(<0.53| 5.1 | <5.3 ] 8.1 |<0.033| <4.2 | <2.1 | NS
12/18/2007 <29 31 195 <0.73| 14 | 84.1| 124 | 142 1.6 |1,210| 13.3| NS
11/26/2008 <2.8(27.2| 153 <0.70 | <0.70| 75.3 | 9.1 102 1 820 10 NS
7/29/2009 <3.4]| 48 235 <0.84| 1.1 | 70.8| 12.3 | 141 2.5 1,280 | 18.2 | NS
7/22/2011 <2.2| 7.1 26.9 0.39 | <0.54] 16.1 | <54 12 0.063 12 <2.2 | 23.8
7/26/2012 <3.1]17.1 NA 094 | 2.3 [88.5| NA 116 | 0.28 236 | <3.1 NA
7/12/2000 <6.6 | 6.6 <22 |<0.55|<0.55| 28.8 | <5.5| 16.8 | 0.088 26 <11 | 15.9
7/11/2001 <1.2| 7.6 63.4 |<0.59<0.59| 26.7 | <5.9 | 35.5 | 0.066 59 1.2 | 28.9
7/18/2002 <1l.1| 3.1 <22 |<0.55[<0.55| 81 | <5.5| 9.6 | 0.069 8 <1.1| 11.2
7/23/2003 <1.6|21.1| 448 <0.79 [ <0.79| 56.5 | 11.9 | 80.8 | 0.89 593 5.7 | 61.3
12/3/2004 <1.1(20.1| 38.4 0.57 | <0.54]| 23.6 | <5.4 | 36.5 | 0.15 63 <1.1 | 30.8
Uz 8/10/2005 10.0-11.0 <1.0| 7.2 26.1 |<0.52<0.52| 13.6 | <5.2 | 14.1 | <0.033 11 2.5 NS
8/30/2006 <2.2|<22| <22 |<0.55(<0.55| 5.8 | <5.5 | <2.2 |<0.033| <44 | <2.2 | NS
12/18/2007 <29(34.8| 223 097 | 14 [90.2| 17.1 | 202 14 |1,200| 13.7 | NS
11/26/2008 <2.6(25.3| 148 <0.64| 0.67 | 65.2| 9.2 |99.9| 0.74 789 | 10.1 NS
7/29/2009 <6.6 (41.3| 196 <0.82| <1.6 | 87.8 | 14.2 | 167 1.8 |1,190| 23.4 | NS
7/22/2011 <22 7 86.1 0.36 | <0.54] 194 | <5.4 | 8.8 0.066 13 <2.2 | 18.6
7/26/2012 5.6 | 194 NA 0.85 | 066 [ 63.7| NA | 87.9 | 0.23 212 | <23 | NA

All data reported in mg/kg unless otherwise noted

-- Not Available/ Not Applicable
IGW SSL - Impact to Groundwater Soil Screening Level
ND-Non detect RDCSRS- Residential Direct Contact Soil Remediation Standard
NA- Not Analyzed NRDCSRS- Non Residential Direct Contact Soil Remediation Standard
NR- Not Reported Values in bold indicated the value is above the applicable remediation standard
J- Estimate Value ( # ) - Indicates number of TICs
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Table 2d - Soil Data - General Chemistry
No. 1 Landfarm Soil Core Monitoring Summary

Hess Port Reading Refinery
750 Cliff Road

Port Reading, Middlesex County, New Jersey

General Chemistry

_ 3| £ 3 n

Approximate | S @ € S
pproxXt e="| 5E [} 8 |£9 -~
Elevation ] N ] S et 5 £ & =
Sample Location Sample Date| AboveMean | B2 N| o & < o €9 <
2 ON| Oc o ) [ T
Sealevel |6 @ % | oE = ] c )

5 E 3 o = )

(feet) £ w| 5°o ] o 2

2 <| 8 Z @ S

g 2 T ~

[

NRDC SRS -- - - -- - | MIN=
RDC SRS -- - - -- -- 4.72
IGW SSL -- -- -- -- -- MAX =

Maximum Concentration 11,300 | 6,070 |286,000 95 2 8.88
7/12/2000 669 3,390 17,000 88.2 NS 7.3
7/11/2001 1,790 4,920 30,700 90.6 1.54 6.7
7/18/2002 5,920 359 17,100 66.6 0.986 7.74
7/23/2003 5,100 5,920 7,170 70.6 NS 6.3
12/3/2004 5,520 3,760 16,200 64.8 1.07 7.44
8/10/2005 5,090 4,600 21,700 81.6 NS 6.34
201 13.0-13.5
8/30/2006 372 1,430 4,510 91.4 NS 7.78
12/18/2007 6,670 2,290 8,210 69 NS 7.2
11/26/2008 4,940 2,670 9,340 65.5 NS 6.71
7/29/2009 9,220 1,090 11,500 65.4 1.56 5.42
7/22/2011 277 56 <510 94.7 ND 5.36
7/26/2012 3,710 1,170 11,900 68.1 NA 6.55
7/12/2000 880 2,140 1,580 90.1 NS 7.7
7/11/2001 3,120 1,870 44,600 88 1.16 7.8
7/18/2002 1,390 373 7,410 87.2 0.388 7.19
7/23/2003 11,300 6,070 11,000 49.7 NS 8.6
12/3/2004 319 1,140 623 91.8 |0.0363 8.79
8/10/2005 2,860 2,540 8,050 85.4 NS 8.18
TZ 11.0-12.5
8/30/2006 104 839 <570 91 NS 4.72
12/18/2007 5,670 2,340 7,510 69.5 NS 6.81
11/26/2008 4,580 3,330 11,500 70.8 NS 6.58
7/29/2009 7,500 1,400 7,360 59.9 1.22 5.76
7/22/2011 87.4 1 <530 1.2 ND 6.11
7/26/2012 1,240 2,220 5,090 66.2 NA 7.06
7/12/2000 305 1,130 1,040 90.6 NS 7.4
7/11/2001 662 1,620 3,410 84 0.165 6.9
7/18/2002 117 62 629 91 ND 6.93
7/23/2003 4,980 3,330 6,120 64.1 NS 7.27
12/3/2004 414 1,020 1,070 90.6 |0.0627 8.88
8/10/2005 156 603 <530 93.4 NS 8.74
uz 10.0-11.0
8/30/2006 38 767 <600 91.1 NS 7.93
12/18/2007 5,070 2,500 10,500 68.1 NS 6.62
11/26/2008 3,700 3,050 18,300 77.4 NS 6.86
7/29/2009 7,460 1,710 9,680 59.1 1.42 5.71
7/22/2011 117 19.3 | 286,000 90 ND 5.23
7/26/2012 471 2,070 3,630 88 NA 7.25

LF1 - Table 2 - Soil Data.xlsx

All data reported in mg/kg unless otherwise noted

-- Not Available/ Not Applicable
IGW SSL - Impact to Groundwater Soil Screening Level
ND-Non detect RDCSRS- Residential Direct Contact Soil Remediation Standard

NA- Not Analyzed NRDCSRS- Non Residential Direct Contact Soil Remediation Standard

NR- Not Reported Values in bold indicated the value is above the applicable remediation standard
J- Estimate Value ( # ) - Indicates number of TICs
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Table 2e - 2013 Soil Data - Detections - NJDEP HazSite Database

No. 1 Landfarm Soil Core Monitoring Summary
Hess Port Reading Refinery

750 Cliff Road

Port Reading, Middlesex County, New Jersey

SVOCs
MINIMUM

SAMPDATE | SAMPNUM LABID ANALTPARAM CAS CONC [CONCUNITS| QAQUAL STANDARD EXCEEDANCE RATIO
7/24/2013 TZ JB43132-2 Anthracene 120-12-7 0.07 mg/kg 110 IGW SSL 0.0006
7/24/2013 Uz JB43132-3 Anthracene 120-12-7 0.04 mg/kg 110 IGW SSL 0.0004
7/24/2013 Z01 JB43132-1 Anthracene 120-12-7 0.06 mg/kg 110 IGW SSL 0.0005
7/24/2013 Uz JB43132-3 Benzo(a)anthracene 56-55-3 0.02 mg/kg J 0.6 RDC SRS 0.03
7/24/2013 Z01 JB43132-1 Benzo(a)anthracene 56-55-3 0.03 mg/kg ] 0.6 RDC SRS 0.05
7/24/2013 Uz JB43132-3 Benzo(a)pyrene 50-32-8 0.02 mg/kg ] 0.2 RDC SRS 0.1
7/24/2013 TZ JB43132-2 Benzo(b)fluoranthene 205-99-2 0.03 mg/kg J 0.6 RDC SRS 0.05
7/24/2013 Uz JB43132-3 Benzo(b)fluoranthene 205-99-2 0.03 mg/kg ] 0.6 RDC SRS 0.05
7/24/2013 Z01 JB43132-1 Benzo(b)fluoranthene 205-99-2 0.02 mg/kg ] 0.6 RDC SRS 0.03
7/24/2013 uz JB43132-3 Chrysene 218-01-9 0.03 mg/kg J 62 RDC SRS 0.0005
7/24/2013 Z01 JB43132-1 Chrysene 218-01-9 0.04 mg/kg 62 RDC SRS 0.0006
7/24/2013 Z01 JB43132-1 Dimethyl phthalate 131-11-3 0.18 mg/kg NA NA NA
7/24/2013 TZ JB43132-2 Fluoranthene 206-44-0 0.02 mg/kg J 1,300 IGW SSL 0.00002
7/24/2013 Uz JB43132-3 Fluoranthene 206-44-0 0.02 mg/kg ] 1,300 IGW SSL 0.00002
7/24/2013 TZ JB43132-2 Naphthalene 91-20-3 0.02 mg/kg J 6 RDC SRS 0.003333
7/24/2013 Z01 JB43132-1 Naphthalene 91-20-3 0.03 mg/kg ] 6 RDC SRS 0.00500
7/24/2013 TZ JB43132-2 Phenanthrene 85-01-8 0.03 mg/kg J 300,000 NRDC SRS 1E-07
7/24/2013 Z01 JB43132-1 Phenanthrene 85-01-8 0.02 ma/kg J 300,000 NRDC SRS 7E-08
7/24/2013 TZ JB43132-2 Pyrene 129-00-0 0.03 mg/kg J 840 IGW SSL 0.00004
7/24/2013 Uz JB43132-3 Pyrene 129-00-0 0.02 mg/kg J 840 IGW SSL 0.00002
7/24/2013 Z01 JB43132-1 Pyrene 129-00-0 0.02 mg/kg ] 840 IGW SSL 0.00002

METALS
MINIMUM

SAMPDATE | SAMPNUM LABID ANALTPARAM CAS CONC [CONCUNITS| QAQUAL STANDARD EXCEEDANCE RATIO
7/24/2013 TZ JB43132-2 Arsenic 7440-38-2 12.1 mg/kg 19 RDC SRS 0.6
7/24/2013 Uz JB43132-3 Arsenic 7440-38-2 14 mg/kg 19 RDC SRS 0.7
7/24/2013 Z01 JB43132-1 Arsenic 7440-38-2 10.4 mg/kg 19 RDC SRS 0.5
7/24/2013 TZ JB43132-2 Barium 7440-39-3 50 mg/kg 1,300 IGW SSL 0.04
7/24/2013 Uz JB43132-3 Barium 7440-39-3 51.5 mg/kg 1,300 IGW SSL 0.04
7/24/2013 Z01 JB43132-1 Barium 7440-39-3 42.7 mg/kg 1,300 IGW SSL 0.03
7/24/2013 TZ JB43132-2 Beryllium 7440-41-7 0.47 mg/kg 0.5 IGW SSL 0.94

7/24/2013 uz JB43132-3 Beryllium 7440-41-7 | 0.56 mg/kg 0.5 IGW SSL 1.12
7/24/2013 Z01 JB43132-1 Beryllium 7440-41-7 0.43 mg/kg 0.5 IGW SSL 0.86

7/24/2013 TZ JB43132-2 Chromium 7440-47-3 | 21.9 mg/kg 20 Cr6+ Screening 1.1

7/24/2013 Uz JB43132-3 Chromium 7440-47-3 | 23.8 mg/kg 20 Cr6+ Screening 1.2
7/24/2013 Z01 JB43132-1 Chromium 7440-47-3 19.5 mg/kg 20 Cr6+ Screening 1
7/24/2013 (84 JB43132-3 Cobalt 7440-48-4 7.1 mg/kg 90 IGW SSL 0.08
7/24/2013 TZ JB43132-2 Lead 7439-92-1 33.6 mg/kg 90 IGW SSL 0.4
7/24/2013 Uz JB43132-3 Lead 7439-92-1 34.8 mg/kg 90 IGW SSL 0.4
7/24/2013 Z01 JB43132-1 Lead 7439-92-1 30.2 mg/kg 90 IGW SSL 0.3
7/24/2013 TZ JB43132-2 Mercury 7439-97-6 | 0.19 mg/kg 0.1 IGW SSL 1.9
7/24/2013 Uz JB43132-3 Mercury 7439-97-6 | 0.19 mg/kg 0.1 IGW SSL 1.9
7/24/2013 Z01 JB43132-1 Mercury 7439-97-6 0.13 mg/kg 0.1 IGW SSL 1.3

7/24/2013 TZ JB43132-2 Nickel 7440-02-0 | 76.7 mg/kg 48 IGW SSL 1.6

7/24/2013 uz JB43132-3 Nickel 7440-02-0 70 mg/kg 48 IGW SSL 1.5

7/24/2013 Z01 JB43132-1 Nickel 7440-02-0 [ 64.8 mg/kg 48 IGW SSL 1.4
7/24/2013 TZ JB43132-2 Vanadium 7440-62-2 36.4 mg/kg 78 RDC SRS 0.5
7/24/2013 Uz JB43132-3 Vanadium 7440-62-2 36.8 mg/kg 78 RDC SRS 0.5
7/24/2013 Z01 JB43132-1 Vanadium 7440-62-2 30.9 mg/kg 78 RDC SRS 0.4

GENERAL CHEMISTRY

SAMPDATE | SAMPNUM LABID ANALTPARAM CAS CONC |CONCUNITS| QAQUAL | STANDARD | EXCEEDANCE RATIO
7/24/2013 TZ JB43132-2 Specific Conductivity SRP 98 82.2 umhos/cm NA NA NA
7/24/2013 Uz JB43132-3 Specific Conductivity SRP 98 94.3 umhos/cm NA NA NA
7/24/2013 Z01 JB43132-1 Specific Conductivity SRP 98 85 umhos/cm NA NA NA
7/24/2013 TZ JB43132-2 pH SRP 6 6.96 su 6.5-8.5 NA NA
7/24/2013 Uz JB43132-3 pH SRP 6 6.66 su 6.5-8.5 NA NA
7/24/2013 Z01 JB43132-1 pH SRP 6 7.53 Su 6.5-8.5 NA NA
7/24/2013 TZ JB43132-2 Nitrogen, Total 7727-37-9 498 mg/kg NA NA NA
7/24/2013 Uz JB43132-3 Nitrogen, Total 7727-37-9 350 mg/kg NA NA NA
7/24/2013 Z01 JB43132-1 Nitrogen, Total 7727-37-9 497 mg/kg NA NA NA
7/24/2013 TZ JB43132-2 Nitrogen, Total Kjeldahl | UNK-001454| 487 mg/kg NA NA NA
7/24/2013 Uz JB43132-3 Nitrogen, Total Kjeldahl | UNK-001454| 340 mg/kg NA NA NA
7/24/2013 Z01 JB43132-1 Nitrogen, Total Kjeldahl | UNK-001454 | 489 mg/kg NA NA NA

LF1 - Table 2c - Soil Data-Metals.xlsx
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Table 2f - 2014 Soil Data - Exceedances - NJDEP HazSite Database
No. 1 Landfarm Soil Core Monitoring Summary
Hess Port Reading Refinery

750 Cliff Road

Port Reading, Middlesex County, New Jersey

DEPTH_ | DEPTH CONCUNIT | MINIMUM STANDARD
SAMPDATE | MATRIX | AOCID | FIELDID | XCOORD YCOORD ToP | BOTM LABID ANALTPARAM CAS CONC S STANDARD TYPE RATIO
Metals
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 Arsenic 7440-38-2 51.3 mg/kg 19 RDC SRS 2.7
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1 Arsenic 7440-38-2 58.2 mg/kg 19 RDC SRS 3.1
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Arsenic 7440-38-2 103 mg/kg 19 RDC SRS 5.4
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Nickel 7440-02-0 1950 mg/kg 1600 RDC SRS 1.2
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1 Vanadium 7440-62-2 94.8 mg/kg 78 RDC SRS 1.2
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 Vanadium 7440-62-2 102 mg/kg 78 RDC SRS 1.3
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Vanadium 7440-62-2 165 mg/kg 78 RDC SRS 2.1
SVOCs
DEPTH_ | DEPTH CONCUNIT ( MINIMUM STANDARD
SAMPDATE | MATRIX | AOCID | FIELDID | XCOORD YCOORD ToP | BOTM LABID ANALTPARAM CAS CONC S STANDARD TYPE RATIO
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 Benzo(a)anthracene 56-55-3 0.64 mg/kg 0.6 RDC SRS 1.1
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1 Benzo(a)anthracene 56-55-3 0.76 mg/kg 0.6 RDC SRS 1.3
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Benzo(a)anthracene 56-55-3 1.2 mg_/kg 0.6 RDC SRS 2.0
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1 Benzo(a)pyrene 50-32-8 2.2 mg/kg 0.2 RDC SRS 11.0
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 Benzo(a)pyrene 50-32-8 2.8 mg/kg 0.2 RDC SRS 14.0
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Benzo(a)pyrene 50-32-8 3.4 mg/kg 0.2 RDC SRS 17.0
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1 Benzo(b)fluoranthene 205-99-2 1 mg/kg 0.6 RDC SRS 1.7
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 | Benzo(b)fluoranthene 205-99-2 1.3 mg/kg 0.6 RDC SRS 2.2
7/23/2014 SOIL AOC3 Uz 563664.13 630021.35 3.0 4.0 JB72471-3 Benzo(b)fluoranthene 205-99-2 2.1 mg/kg 0.6 RDC SRS 3.5
7/23/2014 SOIL AOC3 201 564151.48 629628.14 0.5 1.0 JB72471-1| Dibenzo(a,h)anthracene 53-70-3 0.6 mg/kg 0.2 RDC SRS 3.0
7/23/2014 SOIL AOC3 TZ 563664.13 630021.35 1.5 3.0 JB72471-2 | Dibenzo(a,h)anthracene 53-70-3 1.1 mg/kg 0.2 RDC SRS 5.5

LF1 - Table 2c - Soil Data-Metals.xlsx
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Table 2g

Hess Corporation - Port Reading Complex (HC-PR)
Soil Analytical Results - No. 1 Landfarm

Client Sample ID: NJ Non- NJ T:, D::::J(I)t Zol TZ vz
Residential | Residential Gmu”n . vator
Lab Sample ID: Direct Direct - JC706-1 JC706-2 JC706-3
Date Sampled: R SRR o reoning 8/4/2015 8/4/2015 8/4/2015
Matrix: Soil Soil Soil
GCIMS Volatiles (SW846 8260C)
Benzene mglkg 5 2 0.005 0.00095 0.00048 J ND (0.0092)
2-Butanone (MEK) malkg 44000 3100 0.9 ND (0.0025) ND (0.0019) ND (0.13)
Carbon disulfide mglkg 110000 7800 6 0.0032 0.00096 J ND (0.016)
Chlorobenzene malkg 7400 510 0.6 ND (0.00020) ND (0.00016) ND (0.011)
Chloroform mglkg 2 0.6 0.4 ND (0.00019) ND (0.00015) ND (0.010)
1,2-Dibromoethane malkg 0.04 0.008 0.005 ND (0.00017) ND (0.00013) ND (0.0090)
1,2-Dichloroethane malkg 3 0.9 0.005 ND (0.00017) ND (0.00014) ND (0.0092)
1,4-Dioxane mgrkg - - - ND (0.020) ND (0.016) ND (1.1)
Ethylbenzene mglkg 110000 7800 13 0.0043 0.00048 J 0.0197 J
Methyl Tert Butyl Ether malkg 320 110 0.2 ND (0.00020) ND (0.00016) ND (0.011)
Styrene malkg 260 ) 3 ND (0.00023) ND (0.00018) ND (0.012)
Tert Butyl Alcohol malkg 11000 1400 0.3 ND (0.0034) ND (0.0027) ND (0.18)
Toluene mglkg 91000 6300 7 ND (0.00027) 0.00099 J 0.0365 J
Vinyl chioride malkg 2 0.7 0.005 ND (0.00025) ND (0.00020) ND (0.014)
Xylene (total) mglkg 170000 12000 19 0.0097 0.0012 0.0287 J
General Chemistry
Solids, Percent A - - | - 88.1 89.7 84.1




Table 2g

Hess Corporation - Port Reading Complex (HC-PR)

Soil Analytical Results - No. 1 Landfarm

Client Sample ID: NJ Non- NJ NJ Default Z0l TZ uz
Residentia]Residentia] Impact to
| Direct I Direct | Groundwater
Lab Sample ID: Contact | Contact Soil JC608-1 JC608-2 JC608-3
Date Sampled: Soil Soil Screening 7/31/2015 7/31/2015 7/31/2015
Matrix: Soil Soil Soil
GC/MS Semi-volatiles (SW846 8270D)
Benzenethiol mg/kg - - - 0.627 J 0.0537 J ND (0.78)
2,4-Dimethylphenol mg/kg 14000 1200 1 ND (0.18) ND (0.076) ND (0.085)
2,4-Dinitrophenol mgl/kg 1400 120 0.3 ND (0.34) ND (0.15) ND (0.16)
2-Methylphenol mg/kg 3400 310 NA ND (0.11) ND (0.046) ND (0.051)
384-Methylphenol mgl/kg - - - ND (0.090) ND (0.039) ND (0.043)
4-Nitrophenol mg/kg - - - ND (0.25) ND (0.11) ND (0.12)
Phenol mgl/kg 210000 18000 8 ND (0.052) ND (0.023) ND (0.025)
Anthracene mgl/kg 30000 17000 2400 0.269 0.746 0.0985
Benzo(a)anthracene mg/kg 2 0.6 0.8 0.156 0.157 0.0299 J
Benzo(a)pyrene mg/kg 0.2 0.2 0.2 0.277 0.0696 ND (0.0094)
Benzo(b)fluoranthene mg/kg 2 0.6 2 0.151 0.0732 ND (0.0077)
Benzo(k)fluoranthene mglkg 23 6 25 0.0453 J 0.0223 J ND (0.012)
Butyl benzyl phthalate mgl/kg 14000 1200 230 ND (0.032) ND (0.014) ND (0.015)
Chrysene mg/kg 230 62 80 0.36 0.357 0.0545
1,2-Dichlorobenzene mgl/kg 59000 5300 17 ND (0.027) ND (0.012) ND (0.013)
1,3-Dichlorobenzene mg/kg 59000 5300 19 ND (0.025) ND (0.011) ND (0.012)
1,4-Dichlorobenzene mgl/kg 13 5 2 ND (0.023) ND (0.010) ND (0.011)
7,12-Dimethylbenz(a)anthracene mg/kg - - - 0.757 ND (0.0099) ND (0.011)
Dibenz(a,h)acridine mgl/kg - - - ND (0.40) ND (0.18) ND (0.20)
Dibenzo(a,h)anthracene mg/kg 0.2 0.2 0.8 0.185 0.0315J ND (0.0094)
Di-n-butyl phthalate mgl/kg 68000 6100 760 ND (0.022) | ND (0.0094) ND (0.010)
Di-n-octyl phthalate mg/kg 27000 2400 3300 ND (0.020) | ND (0.0087) | ND (0.0097)
Diethyl phthalate mgl/kg 550000 49000 88 ND (0.019) | ND (0.0084) | ND (0.0094)
Dimethyl phthalate mg/kg - - - ND (0.016) ND (0.0070) | ND (0.0079)
bis(2-Ethylhexyl)phthalate mgl/kg 140 35 1200 0.108 J 0.0551 J 0.0475 J
Fluoranthene mglkg 24000 2300 1300 0.0632 J 0.282 0.0451
Indene mgl/kg - - - 0.0641 J ND (0.0073) | ND (0.0081)
1-Methylnaphthalene mg/kg - - - 0.0588 J 0.0410J ND (0.0066)
6-Methyl Chrysene mg/kg - - - 0.243 J 0.0810 J 0.0283 J
Naphthalene mglkg 17 6 25 0.0336 J ND (0.0052) | ND (0.0058)
Phenanthrene mg/kg 300000 NA NA 0.152 2.28 0.1
Pyrene mglkg 18000 1700 840 0.266 1.3 0.212
Pyridine mgl/kg - - - ND (0.040) ND (0.017) ND (0.019)
Quinoline ma/kg = - - ND (0.026) | ND(0.011) ND (0.013)
Metals Analysis
Antimony mg/kg 450 31 6 <2.6 <2.2 <25
Arsenic mg/kg 19 19 19 39.4 8.7 4.9
Barium mglkg 59000 16000 2100 175 39.9 33.4
Beryllium mgl/kg 140 16 0.7 0.62 0.3 0.48
Cadmium mg/kg 78 78 2 1.4 <0.56 <0.62
Chromium mg/kg - - - 91 21.2 18.3
Cobalt mg/kg 590 1600 90 14.5 <5.6 <6.2
Lead mgl/kg 800 400 90 136 25 15.6
Mercury mg/kg 65 23 0.1 1.2 0.2 0.13
Nickel mgl/kg 23000 1600 48 1030 61.7 25
Selenium mg/kg 5700 390 11 6.8 <2.2 <25
Vanadium mgl/kg